Ryu-ichiro Ohyama Member (Tokai University, rohyama@keyaki.cc.u-tokai.ac.jp) Ryosuke Sakuma Non-member (Tokai University, r_saku01_07@super-r.net) Kimihiro Ueno Student Member (Tokai University, 
NO molecule is a main component of nitric oxides contained in combustion exhaust gas from diesel engine. For the air pollution control, NO removal is recognized widely as one of the very important requirements.
In this work, a photochemical effect of vacuum ultra-violet light on the NO removal in air mixture at atmospheric pressure was experimentally investigated. The light source was constructed as a discharge lamp of Xe gas enclosed into a cylindrical silica glass tube. The Xe gas was excited by applying 9 kHz AC high-voltage between a wire electrode in the gas-phase and a narrow leaf electrode attached on a part of outside surface of the glass tube. Based on the dielectric barrier discharge, excimer light with 172 nm in wavelength was radiated from the glass tube in radial direction. The photon energy exceeded the binding energy between N and O atoms for NO molecule. The experimentally used silica glass was practical and useful to inhibit unnecessary NO 2 production based on the photochemically dissociated N and O atoms from surrounding N 2 and O 2 molecules because the radiative light with higher photon energy than the binding energy of N 2 was difficult to pass through the glass tube. The radiation power P I of light from the Xe discharge lamp was measured by an absolute optical power meter adjusted to 172 nm in wavelength. The experimental evaluation of photochemical NO removal was conducted by the Xe discharge lamp installed into a simple reactor, which was filled with NO/N 2 or NO/N 2 /O 2 mixture gas at atmospheric pressure. The quantitative measurement of NO and NO 2 concentration was conducted by a combustion analyzer with electrochemical sensors.
For NO/N 2 mixture gas under a referential condition with exception of O 2 molecules, the photochemical decomposition of NO molecules was confirmed from the presented experimental results. Figure 1 shows a characteristic of NO, NO 2 and NOx (=NO+NO 2 ) concentration as a function of irradiating time t, when the radiation power P I of light was 0.68 W. It was known that the photochemical NO decomposition was progressed with increasing t and the NO 2 production was slightly increased.
For NO/N 2 /O 2 mixture gas with air, the photochemical effect of irradiation light on the NO removal was enhanced due to increasing NO 2 molecules as a secondary product with NO molecules and photochemically dissociated O atoms from surrounding O 2 molecules. Fig.2 shows a characteristic of NO, NO 2 and NOx concentration as a function of radiation power P I , when the irradiating time t was 5 s. The experimental results indicated that the photochemical effect improved the NO removal rather than the NO 2 product. This paper presents the radiation characteristics of 172 nm in wavelength from the experimentally constructed Xe discharge lamp, and discusses the NO removal characteristics in terms of the photochemical effect. product. This paper shows the radiation characteristics of 172 nm in wavelength from the constructed Xe discharge lamp, and discusses the NO removal characteristics in terms of the photochemical effect.
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